Abstract: A review of the supplier selection literature shows that the analytic hierarchy process (AHP) method is one of the most commonly applied methods in practice. However, a major drawback in applying AHP is that the required comparisons rises quadratically with the entities to be compared. In this paper, to resolve this limitation, a new approach is proposed. In the proposed model, the following ways for deriving priorities are suggested: i) decomposition of matrix method; ii) the geometric mean method. The finding in this paper shows that decomposing matrix method results are more reliable than others.
Introduction
Supply chain is an integrated process in a number of business entities (i.e., supplier, manufacturers, distributors, and retailers), working together in an effort to acquire raw materials, convert these materials into specified final products, and then deliver these products to retailers (Yaghoubi et al., 2011) . In manufacturing industries, the component parts and raw materials can equal up to 70% of the product cost. In such circumstances, the purchasing department has a key role in cost reduction, and supplier selection is one of the most important functions of purchasing management (Jadidi et al., 2008) . However, a review of the supplier selection literature shows that the analytic hierarchy process (AHP) method is one of the most commonly applied methods in practice (Tahriri et al., 2008) . It provides a simple and effective procedure to arrive at an answer, even in group decision-making where diverse expertise and preferences must be considered (Saaty, 2000) . However, a major drawback is that the number of the required comparisons increases quadratically with the number of the entities to be compared. Thus, even for medium size decision problems, data collection through pairwise comparisons is a tedious task. The more the comparisons, the higher the likelihood that the decision-maker will introduce erroneous data (Triantaphyllou, 1999) .
This study presents a new approach by slightly changing the way for obtaining the group pairwise comparisons. This is done by transforming the values from
The paper is organised as follows. In Section 2, literature review and in Section 3, the proposed model for supplier selection problem is discussed. Numerical examples are provided in Section 4. The paper is concluded in Section 5.
Literature review
A dozen multi-criteria decision-making methods deal with supplier selection problems including AHP, analytic network process (ANP), data envelopment analysis (DEA), fuzzy set theory (FST), genetic algorithm (GA), mathematical programming, simple multi-attribute rating technique (SMART), and their hybrids (Shahgholian et al., 2011) . Here, we will concentrate on an application of AHP. Ghodsypour and Nezamirad (1998) used AHP and linear programming for supporting the decision in supplier selection problem. Next, an algorithm is developed for performing sensitivity analysis. Wu (2007) developed an AHP simulation methodology to deal with supply chain management (SCM) problems. This is valuable in that it looks at the uncertainty in AHP and helps to reduce the uncertainty in AHP to some extent. In Tahriri et al. (2008) , the different selection methods at supplier selection are discussed and the advantages and disadvantage of selection methods, especially the AHP are illustrated and compared. The AHP-based supplier selection model is developed and then applied to the generic pharmaceutical firm. Yaghoubi et al. (2011) used AHP and Grey system theory for supplier evaluation. This paper proposes a novel method as discussed below.
Proposed model
In this paper, the group decision-making model based on pairwise comparisons is proposed. Assume that there are m alternatives (or attributes) with k members from an expert team (Asgharpour, 2003, pp.64-70) :
If we consider k ij as the number of voters, where A i is preferred to A j (and inversely, for k ji ; so that k ij + k ji = k), then, group decision-making matrix (D m.m ) will look like the following. 
The element of a ij = k ij /k ji denotes the ratio of voters that support A i over A j , to the voters that support A j over A i . D is a positive reciprocal matrix. Therefore, it has the reciprocal property and can be decomposed to eigenvalue and eigenvectors. In this model we have:
Perron-Frobenius theorem says that a positive square matrix, has a real eigenvalue and dominant (λ max), so that the corresponding eigenvector provides the weight vector priorities. The eigenvalue 'λ max' and its corresponding eigenvector can be obtained from:
• Decomposing D squared matrix to eigenvalue and eigenvector:
• Using geometric mean method
Numerical example
Assume that a purchasing team of a company involves 12 experts (ex.1, ex.2, …, ex.12); decide to choose the best supplier out of the five suppliers (s1, s2, …, s5). First, the individual preferences from the expert team are taken. The preferences are shown in Table 1 . Table 1 The expert preferences
A summary of the preferences are provided in Table 2 . Table 2 The summary of experts' preferences
Preferences The number of voter S1 > S2 > S3 > S4 > S5 2

S2 > S4 > S1 > S5 > S3 1
S5 > S3 > S4 > S1 > S2 3
S3 > S4 > S2 > S1 > S5 2
S4 > S5 > S2 > S3 > S1 1
S1 > S2 > S5 > S4 > S3 3
Next, the following preference ratio matrix is created. 
For determining the weights of the alternatives (suppliers) from the experts' judgements, two following methods (discussed earlier) are considered.
• The results show that the first supplier is the most preferred one.
• The geometric mean method
In this method, the elements in each row are multiplied with each other and then the nth root is taken. Next these numbers are normalised by dividing them with their sum (Triantaphyllou, 1999) . The results are the following: {0.24456, 0.21204, 0.17258, 0.19824, 0.17258}. As can be seen, the first supplier (S1) has the best performance, with the slight difference in the intensities in comparison with the previous results (11). A comparison of the results is provided in Table 3 .
As can be seen from the Table 3 , the values in the geometric mean method are slightly different from those of the decomposition matrix methods. For determining priority weights, Saaty and Vargas (1991) proposed to use the following formula:
where e is the column vector unity, e t is its transpose, and C is a positive constant. The results are the following (details are omitted): As can be seen, the process has convergence in ninth iteration and the calculation got stabled. In other words, W 9 is the final solution. These results mean that the current method and decomposition matrix method are not different; it means that results of decomposing matrix method are more reliable than the geometric mean method.
Table 3
The comparative results 
Priorities Method
Concluding remarks
The AHP is one of the most commonly applied methods in supplier selection problem. A major difficulty of this method is the large number of required pairwise comparisons. This paper uses the matrix decomposition procedure to alleviate the problem. The paper also compares the results with Saaty's proposed eigenvector method and finds closeness in the results.
